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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a host base printer system in an ECP 
mode capable of printing at a high speed. 

SOLUTION: Initialization to write pointer WP=0, read pointer PR=0 and limit 
-lointer LP=1 is executed to allow a DMA controller for writing to write data 
ir one byte in RAM (S10). At the time of writing data for one byte. WP 
.jecomes equal to LP to generate interruption to read out data of WP-1 to 
make WP-WP-1 to execute command interpretation (S20 to S50). When a 
number of data setting command is received, LP*— (WP + the number of data) 
is made and when an interruption signal enters. LP-^WP+I is made and S20 
is started again (8100 to SI 30). Command data in data transmitted in the 
ECP mode is substantially deleted from RAM by substitute by those 
processings and a state where only picture data is written is made. 
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1 5 l^Dtti;^^^^ %\<D:=^ly^<\^-^ 1 4 2(Ott3^i:* 
t^. ;rTlE]Sgl 4 5^CA;^^i^^ gitSi 1 3 6 S.t/A c 

>^ 1 5 1 <D^M^^ >y<'--^ 14 7 ^r^rtrCPU 1 

-(7)^^Si?'J-Ct^. CPU, ROM, RAMU^\^^mmit 
A S I CXmiS^ir^c 
[0 0 4 6] ^2^*«<7:>CPU1 3 li^cte^ 

0 ^i^m^tm-t^o CPU 3 Hi. Eei^^^^iiic. t 
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i3^>^cr^. •^n^'nwp = o, RP = o, ct = 
lizinmit-r^ (s2io) o m^hmvM 

A=i> hn-^ 1 3 4ii. RAM 1 3 3-- 1 i^/'cft 
^'-9i:9^y2<tJZtf/^X*^<>Xo{:i^l^o RAMI 3 

C PU 1 3 1 il. WP- 1 (DT KU>^(-»#5^:^nTl^ 
^T'-.^:grl^^atlL. WP^WP- 1 ii:^^ hJK>r>^? 

ft?3ER^^tti-^ (S 2 2 0-S 2 5 0) o 
10 0 4 71 ;icD=3-7> K^?f^t7??g^. y:t'-M^y'^- 

K r 

[0 0 4 8] FJ fjmTr^^iifcm'^i^ (S 2 6 0-YE 
S) . :3i>>?>^>l 4 1 ^ifiSbL. 4 1 <D 

A:=^>ht2^y 1 3 S--1^mm^^mt)-t^ (S2 7 0 
— S 2 9 0) o 

[0 0 4 9] — :7;^-a:7^- K^*-^^^$i^t^^^<^ 

[00501 G***J t'-^m^iltL(^^^^^^'^^^^'^ 
-5 (S 3 0 0) o 7=^-;$^l^l5::£==-^^Kr-?:jr{mil*SO^ 
S 2 2 OieJlTO^S^^^t-t-^^^ r'— ^SSB:^='-^>' 

^jjxfcr'— h^^-t h b (S 3 1 0) . il^. 

T. pi^'^^m^^^-x^^x'^^m-t^ (S 3 2 0) , ^ 

^1 tcir h UTS 2 2 O^M^ (S 3 3 0) o 
[0 0 5 1] ^±OAQ;^t-c);i9. #iL^DMA=':/ 

Ml 3 3l^lC^t52i*n/^^S^?t^^o wCT?^:^. l^ai 
ffiDMA=3>' h n — 7 1 3 5fl. R AM 1 3 3 ^MS 

[0 0 5 2] msm^m^z-^^'xtm-r^o ms 

mmm^i^. I EEE 1 2 8 4mi*(0=i:^/<f":/^v^- K 

^ E c p ^- h'(DW\:^^n^\^x^m\m<r)y''-^ ^mm 

[0 0 5 3] y=->?(75ltiiif*i:i. [12 (a) ^IrICT' 
woor'-^^if^ l§)7(i^i-*tir. n^/N'f^y/U^ 

p^— Y<D^^ =3 3 >:7 3: — XS.tJ'~t ^/ h T y 

i^^itlf-ra J: 5l-^<£c-CV^^>c IEEE128 
4 ^*&T*(i. l284Active ^-^/J^ Low U^/l- 

tt::ECP^- K^^i-So => w^^://^^- E C P 
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[0 0 5 4 ] B3m«?'J*7?^!^ >^'>^7^-^f^^ I^SIl 

3 0f^. CPU2 3K ROM2 3 2. RAM2 3 3. 
#52.^DMA=i> hn-^ 2 3 4. rtttlfflDMA^'V h 
o — ^ 2 3 5. 7='=3-y 2 3 5 a &tJ^7-^ 
:7T 2 3 6 ^{i:tTl^e<. 
[0 0 5 5] r(0^3^ft^»J-ei:i. CPU2 3 1t>^/c 
2 3 7 ^;^rLTir> h o ^ ;^ :^-y/uffi(7) 
><>5^:7:ii-;^2 3 8 i:t^^^^:^^T^^5c CPU 
2 3 1 t^>^'7 3 Str^rB^twil^ ';/^2 3 9;65 

|S:^t^b;^^■c^^5c ^/^^ c pu 2 3 i ^U^^IZ^^dma 

2 3 4t:ili^ hn-y{g-^^2 4 1 /j^lgSt 
CPU2 3 1 t?^;l•^^Ote(0^lJ^3f^2 4 2 1. 

[0 0 5 6] iSfclil. m3^iS*?!l<75CPU2 3 1(cJ:6<eQ^ 
mP^^^t'^^^-tho CPU2 3 1(1. 1119lC^i-1t{-s 

[0057] G=I^**J t^'^t^^nW^-r^ (5410-- 
8 4 3 0) c :i<Of^. #>Z.fflDMA=3^^hD-7 

2 3 4 Iwti C P U 2 3 1 6 (O^f ±it -^^5 A;^ ^ ixT I ^ 

(S4 0 5) . RAM2 3 31CI1t'--^I1S#52< 

-^'^ K^f^ffS^i-lCCfc^^^^tT-r^ (S 4 4 0) o 

x-^^N^IStg-rS (S4 5 0) c -^UT. CPU2 

3 1 •^i^it^*7?a<S»2 4 2<^f^. 1 2 8 4Acti 

<>t:.t^'^t^^nm\.. High u-</Kc/jre^-C#11-r 
-5 (S 4 6 0) c 

[0059] 1284Active i g h 
^^-otch. EC P^- Kl-A6/tes!)(^^-=i''>^-->3 ^ 
h-r '^T^ita^^^^tT-r^ {S4 7 0, 8 4 8 

0) o ci'tt:i<i: t). ECP^- h'(Dy vy 
ffiDMA=3 h 2 3 4(;i^L-rteib^}t^-f-o^ 

^fw^ ';/^2 3 9>^«ll^-f-5 (8 4 9 0) c ^l^T^^;^. 

-f-CT^^^DM A :^ v 
h p-^ 2 3 4 ^:/rLTRAM2 3 3t;:§#i^^n5w 

[0 0 6 0] ^ LT. ^Sii. ^(7:){til£0^iJ«2 4 2 CO 
I^, l284Active ^tb;'D LTl^5M«^t7:>^I-^ 
fAL o \v u-<;u t U'otzf)^^t}-^nm i^. L o w u-<y^ 
^:: -6 ^ T^a-f ^ (S 5 0 0) c 1 2 8 4 Ac t i V 
e ;iiSL o w U-<yHc/j;ofcf?, S52iffiDM A =« >- h d - 
7 2 3 4lc^LT^±^J^^i-5i:**-7:>'^2 3 9^ 

rp^-re (ss i o) « :L(ry^^. Kkw^m^i^x^^ 



15 



(9) 



f\^m^9- 2 6 9 8 7 6 

16 



r'-^lt. RAM2 3 3liS#i2i*n6r i:^*^^J^< 
-r'^TC PU 2 3 1 twTS^I^;ix^ J: •3t-'^cf^c 
[0 0 6 1] ^LT. rtDtg. CPU2 3 1(iECP^ 

3 >:7:xi-Xl'^tT-r^ (S 5 2 0) . ^LT. ZiX^ 
X*{Z§:iBLtzy'-S^(Oy<^ h?I^DN<bS45 GT'lElgL 
T:N5i^/'cNi:-ifeLTt^67i»^S=*^^*'J^ t (S5 3 

^•^-5 (S 5 4 0) c S 5 4 OX-YE S tm^^ilt^ 
hs S 4 6 0^m^c L;6-L. S 5 4 0 "CN O ^ ^ 

ixtzm-^ia-t. :^y'-^m^i^x^m^ii^T-t^ (S5 

Vii'^hi-^^^. S 4 5 0ie;.Tt75^S^^t)51U. 37;^--^^ 
2 3 5^^iB»bLTfPiftiJiSr^/i^-r^o 

[0 0 6 21 r^iLT. rcOB3^iS^?!ltwi3l>Tt. =^ 
i^fflDMA=^> hu--7 2 34l;iJ:t). iH^^lii^v^' 

—^i!)*^m{z=i'^:^v'f—^^m'rztti:< ram 2 3 3 

h ^ 2 3 5li. RAM2 3 3/j^f?IIll#t-t*f<5-r 

[0 0 6 3] ^4^Jfe^?yiCOl>-ClftP>g-t-^c B4 

^^S^llf^. I EEE 1 2 8 4^*&OECP^- KO:7,-^- 

[0 0 6 4] r-^<Dm^^Bm'i. m2 (a) tmcx 

(Dm-^^^i-^H o s tAck^Low^U. iii^T^— ^ 
(T^^-g-twCiH o s t Ac k^H i g h fr^t^^^^^- 

^^-X (S610=YES) . 8 h<^-r'— 
=3-e^^ Kv='-<S?%tii;tli-'6^#fe^-. HostAck^L 
owU^/U^U (S620, S630) . pj^-r — -^T* 
S^-^S-g^fi (S6 10=NO) . v'-^y^^izmitv' 
-^^i^:hi-^tm:^s HostAck^^HighU-< 
/i^t-r^ (S 6 4 0, S 6 5 0) o ^bX. ^O^. H 
o s t C ] k^L o wlCLX:/!J V'^-fRyd-r-^J^ir-;/ h 
^T^^b^ (S660) . y^V >^f)^bP e T i ph 
A c k =H 3 g hfjmoX^^(Di:'i^-o (S 6 7 0) . 
^LX. P e r i p h Ac k=H 3 g h ^/^ofc^iEt? 
IIH o s t C 1 k =H i g hClM-t-^^t-. P e r i p 
h A c k = L o w;ii^5IoX5}56(^^#o (S 6 8 0, S 
6 9 0) o -=eLX. PeriphAck = L ow/jS3Io 
XS^/cf^^ s 6 1 O-^MoX0;oai::^T'-:?^7^— ^ ^ 

6 0-3 6 9 0<Di^a^-^y^> V:f5^f^ECP'e- K4# 



[0 0 6 5] m4mmw^])>^^>^'rMt. msM 

2ll:^-fii^)Xfctl. 8 htO-r — •^^ttl:^i"^■T — 
;5'/<X3 3 7 ft*):^fflDMA=' > hD — ^ 3 3 4St^7 
'>^3 3 9(^A;^$nxi^'5o ^LX. y^y^SZ9f)- 
hCPVZ 3 1--^^ ^ibl;ir'-:?^<^3 3 7^HgSf 

10 [0 0 6 6] ttz. hn-yil-^rSX^^Ho s t C 

1 k 3 5 lii. ^^'^y V yyyy^y^z 5 2 
-So ^LX. ct75*^S:7 y :y:/:7n :y:/3 5 2om:^ 

Ci. Ho s t Ac k7^:^3 5 3(7?^ W<-:?3 5 4tC 
J:-5^tem^^*t-^riElS§3 5 bXZXil^n. 

DMA^^v- hp-^ 3 3 4i:iA;b^nxt^^o ::o^T 

[E]SS3 5 5;6^f50<f-^;&S§iX^DMA=' V 3 3 

4i:i:i^-r'£>ttjmf-^^?il3. ro»H^<I-^^*^Lowu-< 

^K::;:? ofc ^ ^ tC/^fttSj^fflDMA =«:/hn-7 334 

1 \:<D-<L'hTfi*^^<0'Lo^{t^tHo s t A c k =H i 
g h i:;65g/^oy^^'&tCfc:^tS>Z^^DMA=>>'ho-^ 

3 3 4;65Sb^t-r6e 

[0 0 6 7] ^^'^y})yZtyuy:fZb2<D^ti\'X. 
^h\^. 1 2 8 4 A c t i V e ^-Y V3 5 6t7?>r 

>^ 3 5 7\zx^BL^\g^tm^m2<o:trm^z ss\z 

A^$nXl^6c ^LX. -0^2t;?;^-T[plSS3 5 8*^) 
£±i;^li. Hos tAck^'035 3 <7?{i-^ 3 

c7:):tTiE]SS3 5 9{cA;ti^nxi^6o %3<Dirr^nz 

30 5 9t^tii;^li. 75/^3 3 9^U^CPU3 3 l-A:^^ 
nxt^^o 

[0 0 6 8] :z'hh(om^hCPVzz^<ow^V^<Dm^^ 

^COl>XV^?) i:^ l284Active=HighxH 
ostClk = Low. HostAck = Lo wO#'& 
(-/^Ttt. CPU3 3 lJ^U^7;y^3 3 9tCL owtTDfJ";) 
^^Mt^f)*^7^ti^i'^^^t\Z,t^^. V^oX. CPUS 3 
1284Active=Highx HostCl 
k = Low. HostAck = Lo w (D^'t\^tL\'f . f 

40 1 0 0 6 9] irr^X. ft^;]lr|ftP^Lfc^^ll::^ S4*M 
mx\-t. ECP^- Kco:7;^-y- K:7^ — Xlc:^Ql^X. 
=1-^ V K-r'— ^liH OS tAck = L oy^X\hid l® 
Itr-'-^f^Ho s t Ac k=H i g hX\ht^'r^Xb\^ 
^X\.^^<OX\ ±f5^i^C0JS^. giZ^^DMAP^^hn 
-^ 3 3 4(i®<t7='"-^t^^*S^s L-'^RAMS 3 3-- 
m^^^h^^ 3-=?^/ Kr'-^/iR AM 3 3 3--S#52i^ix 
5:: i:/j:< CPU 3 3 1 J:-pXfi?3K$n^ ^^^4x5 

[ 0 0 7 0] rOi^^. C(7:)^4^ffi^Jt-:J3^^Xt. § 
50 i\ffiDMA = :/hn-7 3 3 4twJ:t). 1 H^^^^lUfeT' 
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- ^Tb^^mi^^^-^^ Kr-Jj'^^i-r i:4XRAM3 3 3 
-Tor ^^^<IIli#t^3fe^X*^^'5^7:)■c^ m.ihm^DMA=^ 

[0 0 7 1] £JL±;^^^P^^^V^< o;i^^^7:)^^S^'Ji-ol^Tl^fc 20 
0^ U T # ti i)*^ . - ^ l:: PI ^ ^ ^ t> 

i.xitm:^mzmm<oBPP^-\'^^^^^x. ±um^ 
mtmm<omjA^nmi.xmm<D^^^^w^^^::- 1 

7!)*^X^ ^Zti-thh^/^X^^o 

(Dmmj&mxh^o ^° 
m2] mi mi^wz. tt -6 ^M^f— ^ <^ itig t i^it 
:^^^7T^-r^mmxh^o 

[ ID 4 1 B 1 tt 5 ^ y aye P U (D^\t 

[me] M2^jfe^!ii:::f5tt6:/y ^t^iiycputos^if 



Id 9 1 ^3 ^fi<?!li::4bNt^>^y > :5?«iJC PUt?:)Sm 

101 n m4mmn\^^^-^^^^:^ vmc pv}<om\t 

1 ' * ' y"]) > ^ 2 • • • fnMj^;=^ 3 • 

/V. 3 1 • • • CPU. 3 2 • • • ROM. 3 3 • • • 
RAM. 3 4 • • • S3^ffiDMA=3>^ h n-^. 3 5- 

• • gcti:iffiDMA=3:/ hn— 36 • • • S:^t$ii. 3 

7 • • ' h^i^-o^t^^^. 3 8 • • • y-K>i^-r 

>-^^m^. 3 9 ' • • f^--^^. 4 0- • • 

:7 h^'^'^^^r ^ 4 1 • • • 4 2* • ' ^ 1 

(7?=i>'/<U->5'. 4 3 • • • y ^ :v h^-r 
4 4 • • • :^2t7)=3>^-^l^ — -^^ 4 5 • ' • :**Tll]SSx 
4 6- • - Ac k-^^^. 4 7 • • • W<-^. 1 3 
I'-'CPU. 132 - ROM. 13 3- • • R 
AM. 1 3 4 • • • m72-mDUA=^> h n-^. 13 5 

• • • l^/±i^DMA=i V h o — 7. 1 3 6 • • • Sfl 

^. 1 3 7 • • • h^-o-^^'imm^. 1 3 8 • ' • 

y „ j.',^^ l^^^m."^. 1 3 9 • • • 7=^:=! — 14 2 
. . . m — 1 4 6 V • -Ac 

ai. 14 7- • • V-^^— 1 5 1 • • • v"-"^^:^ 
f^v-^, 2 3 1 • • • CPU. 2 3 2 • • • ROM. 2 

3 3 RAM. 2 3 4 —- :^>2^ffi DM A => > h n - ^ . 

2 3 5 • • • i^tH^DMA=i:^ Kp-^. 2 3 5 a • • 
. ^^^^^ 2 3 6 • • • h^<5/:7r, 2 3 
7 . . . ^'—.-57 2 3 8- • ' ^ l^^y oL-y^^ 2 
39 - 241- --^H P— 2 

4 2 • • ' ^o:){iji*;?ftlJWi^. 3 3 1 • • • CPU. 3 3 
2 • • • ROM. 3 3 3 • • • RAM. 3 3 4- • • * 
^Z^fflDMA^fV- hP--7. 3 3 7 • • • 3 
39 - • ' y ^y"^. 351 • • - HostClk^^r 
^. 3 5 2 • • • y iy:/:7P 3 5 3- • 
•HostAck^-^^. 354 — - -^ V/^-^. 3 

5 5 ' • • B \(0^rmn. 356 - • 'Active 

3 5 7- • • 3 5 8 • • • m2(^ 

^T[H]Sg. 3 5 9' • '%:i<D^T\B\n. 
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(a) r-J^lR^^^TVJv 
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l2B4Active_ 
Data 



Host ak _ 
Pcriph Ack_ 



f 



ECP^-H 



Foward Phase 



Negotiation Phase 



[1^3] 



30-' 



33 



RAM 



i^TZE£iii5lM]r38 Or — i 

35 I i,2 



3Z. 



fLP'TJiai 



43 



3 
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IT) 



1 I 7 L ^Ackj^ffll — 



-36 



CPU 



-31 



.^32 



ROM 
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[ISi4] 



CHlE) 




c 



zir 



WP *- o 

RP - 0 
CT *- 1 



S210 




[HIS] 



r 



ISO" 



r 



3uol I 



I 



— w 



133 ll|=3-139 



RAM 



134 



I 3l£ «-151 



137 




147 



TV 



136 



lp>j46 



--131 



CPU 



ROM 



-132 
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EC P*-JL 




iOOOOO- 



Per\ph Ack 




Foward Phase 



E_CF^-_K 




iTerrriiPQtion'l 
Phase 



19] 




S405 



S450 




YES 



LIz2__ S4 7 0 

I try h7y7T 

I ' S4B0 




S500 



S510 



S520 



S530 



VES 



DN<N7 



S540 
I YES 
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[mi 0] 



1 28 A Active - 



Data 
Host Ack 
Host CJk 



Peripl^ Ack • 



High 




u— irir"ir^ir"irTrirTr" ' ^ 
jLJi_JLJi_n_Ji_rLJL^ 




---Host Ack 
-—Host Ok 

Periph Ack 



[mill 
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356 357 



358 



359 



331 



352 

351 _^ 



Host Clk 



Host Ack 



Data 



FF 



353 



339 



355 



V 

35/. 



CPU 



33^ 

-A 



DMAC 



333 
RAM 



